during the past two decades. [1, 9] They have consequently been considered for a variety of applications such as separation technology, [10, 11] catalysis, [12] [13] [14] biomass treatment [15, 16] and energy storage. [1, 9, 17, 18] For industrial applications of IL as alternative green solvents, the determination of both decomposition and melting temperatures is of paramount importance. These properties determine the liquid range of the compounds, and consequently their range of application.
Among all IL, we focused our study on the imidazolium-based IL [C1CnIm], Figure 1 , as these cations can be easily chemically modified. [1, 9, 19] The Td of typical imidazolium-based IL are collected in Table 1 . The Td of these imidazolium-based IL are mainly dependent on the nature of the anion. Whatever the cation, halide-derivated IL always show the lowest Td, and fluorinated anions show the highest. [47] [48] [49] [50] [51] The observed stability order is:
NTf2 > PF6 ≥ BF4 > Cl, Table 2. IL containing   weakly coordinating anions (less nucleophilic) are generally the most stable. [1, [52] [53] [54] The most common decomposition mechanism is the formation of alkyl-halide species by SN1 and SN2 nucleophilic substitution mechanisms, [55, 56] underlining the importance of the size, the basicity and the nucleophilicity of the anion. The IL stability is consequently inversely proportional to the stability of these alkyl-halides. [49, 52, 57] This work is focused on NTf2 anion, also called TFSI, BTA or TFSA, Figure 1 , affording liquid products at room temperature in most cases.
Furthermore, it provides high thermal stability and its hydrophobicity allows efficient purification by removal of salts in water, which is required e.g. for lithium-ion batteries application. [1] This anion also prevents from HF generation observed with BF4 or PF6 anions in the presence of water. [57] Note that the decomposition of NTf2 anion is exothermic, and releases SO2 gas. [57] Stability orders PF6 > BETI > NTf2 ≈ BF4 » I ≈ Br ≈ Cl [22] OTf > BF4 > PF6 > Br > NO3 [54] NTf2 > PF6 > BF4 [44] NTf2 = OTf > dca > SCN [45] NTf2 > OMs ≈ Tcm ≈ dca [58] NTf2 > PF6 > BF4 > OMs > OTf > I > Cl [47] BF4 > Cl ~ I [35] It is admitted that due to their extremely low vapor pressure, the upper limit of liquid range of IL is their Td. acetate. [59, 60] In this work, we performed temperature-ramped or scanning TGA, for which Td value is known to vary significantly with experimental conditions including heating rate, carrier gas nature and flow rate, pan nature and sample purity. Thus, The x% mass loss temperature is the temperature at which 1%, 5% or 10% of the mass are lost. [30, 32, 34, 43, [65] [66] [67] The peak temperature, or peak mass loss temperature, is defined as temperature at which the first derivative of the mass vs temperature is the highest. This analysis gives results even up to 80 °C higher than onset temperatures. [46] The onset temperature (Tonset) is generally defined by the tangent method, but also by the 5% mass loss temperature. [4, 46, 68] [C1C4Im][NTf2] (> 2 °C) with our protocol, most probably due to the lower heat rate. In all our experiments the sample mass is set to 10 ± 3 mg.
Purity
Traces 
Alkyl chain effects
The impact of the nature of the alkyl chain is studied varying their length and their substitution by alkyl chains, heteroatoms or unsatured groups.
Alkyl chain length
The Tonset and Tstart evolutions of [C1CnIm] [NTf2] in function of n (number of carbon atoms varying from 2 to 18) are depicted in Figure 5 . 
Functionalised IL
The Td of a series of imidazolium-IL with alkyl chain length functionalised with cyano, ether or hydroxyl groups are reported in Figure 9 and Table 6 . Figure 11 . 
Experimental part
The ionic liquids are synthesised and characterised after purification as already reported in the literature. [7, 31, 134] Indium and aluminium are used for the temperature calibration.
